Horseshoe kidney (HSK) is a rare anatomic anomaly that poses surgical challenges in the setting of abdominal aortic aneurysm repair. An endovascular approach is safer for patients yet carries technical challenge because of variable renal vasculature. We present the case of a patient with an infrarenal abdominal aortic aneurysm and concomitant HSK who underwent successful repair with a custom fenestrated endograft with preservation of a midaortic renal artery. Complex endovascular aneurysm repair options for HSK include chimneys and fenestrated stent grafts. We suggest that the availability of custom fenestrated grafts and ongoing skill enhancement among vascular surgeons may make this approach more favorable. (J Vasc Surg Cases and Innovative Techniques 2020;6:14-7.) Keywords: Horseshoe kidney; Aneurysm; Fenestrated; Endovascular Horseshoe kidney (HSK) is a rare anomaly with a prevalence of 0.25%.
setting of abdominal aortic aneurysm (AAA) repair, and maintenance of perfusion to the HSK is paramount. The Eisendrath classification categorizes renal vasculature, of which 50% has aortic branches supplying the isthmus (Fig 1) . 2, 3 Open surgical approaches can be technically challenging as the isthmus often overlies the aneurysm. 4 A hostile abdomen can further complicate this approach. Endovascular approaches may be safer but carry unique technical challenges related to the renal artery arrangements. We present a case in which a custom fenestrated endograft was used to accommodate a large midaortic renal artery supplying the isthmus of the HSK in a patient with multiple previous abdominal operations. The patient provided consent for this case report and related imaging.
CASE REPORT
A 60-year-old man with a 5. angiography scan performed at 6 months showed a stable repair with preserved flow to the HSK, no endoleak, and decrease in sac size to 4.4 cm (Fig 5) .
DISCUSSION
HSK has a prevalence of 0.25%, and open repair has historically been the preferred approach. The arterial patterns of HSK can create technical challenges, and preservation of renal arteries with diameters >3 mm supplying a significant percentage of the HSK was a general rule. 3 Nonfenestrated standard endografts were eventually used, sometimes with physician modifications, to repair AAA with HSK with attention to renal variation, usually with intentional coverage of insignificant renal vasculature <3 mm. With the advent of fenestrated endografts, options to repair aneurysms with preservation of perivisceral arteries using covered stents became available. 5, 6 Preprocedural planning is paramount for custom fenestrated endografts to ensure accurate placement of fenestrations and good seal. 7 Other options for repair of AAA with HSK include
hybrid operations with open surgical debranching of important renal arteries and then a staged endovascular aneurysm repair. Of course, the long-term durability of a fenestrated repair is still unknown, and HSK renal artery anatomy is so variable that tracking outcomes for these unique cases is important. We can anticipate from the current literature for standard fenestrated grafts that there may be an increased need for secondary interventions or potential for loss of seal due to ongoing degeneration of the aorta in untreated segments. There may be more difficulty in treating type IA endoleaks if they arise; however, availability of 
CONCLUSIONS
AAAs with concomitant HSK prove difficult to treat with traditional open repair because of renal artery patterns. Endovascular repair is generally associated with lower morbidity than open repair. If the prerequisites of anatomic suitability and normal renal function are fulfilled, fenestrated endovascular aneurysm repair is an excellent option in the presence of AAA with concomitant HSK. Published data on this approach are limited to case studies, and further evaluation of long-term results is warranted. 
